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CLAIMS 


What is claimed is: 


1 . A compound of the formula 


Ml 


10 


15 



i 

royu© consisting of hydrogen, 
<yl, and s 


whereir r 

selected from tHp grojjjD consisting of Os and Ru; 
R 1 is hydrogen; 
R is selected from the 

subs 

unsutjptituted aryl; 

and X 1 are indeper)6en\ly selected frcftrrany-a-n ionic 

ligand; 

L and l>*^r^Lo<fependently\selected from any neutral 
electron donor. 


ituted or unsubstituted aikyl, and substituted or 


20 


2. A compound according to claim Yl, wherein the substituted 
alkyl includes one or more functionallgroups selected from the 
group consisting of aryl, alcohol, thiolL ketone, aldehyde, 
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ester, ether, amine, imine, amid^, nitro, carboxylic acid, 
disulfide, carbonate, isocyanate, carbodiimide, carboalkoxy, 
and halogen. 


10 


15 


20 


3. A compound ^6cording to claim fl, wherem the substituted 
aryl includes^ne or more functional groups Selected from the 
group con&fsting of alkyl, aryl, alcoholj^thio), /(cetone, 
aldehyde/ ester, ether, amine, imine, an^ide, /rfjfitro, carboxylic 
acid, disulfide, carbonate, isocyanate, cqrboj(3iimide, 
carboalkoxy, and halogen. 


4. A compound according to claim 1/wher^eir^ R is selected 
from the group consisting of 
(a) hydrogen; 

(c) 

(d) CVC^alkyl substituted with one or more groups 
selected from the group consisting of aryl, Vialide, 
hydroxy, C^-C 20 alkoxy, and C 2 -C 20 alkoxycaYbonyl; and 

(e) aryl substituted with one or more groups selected 
from the group consisting of C,-C 20 alkyl, aryl,\hydroxyl, 
C^Cg alkoxy, amino, nitro, and halide. 
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5. A compound according io claim 4, wherein R is phenyl or 
phenyl substituted with a groiip selected from the group 


consisting of chloride, brprrfide^ iodide, flu^ri^Je, -N0 2 , -NMe 2/ 
methoxy, and methyl. 

6. A compound according to clairfo 5, ^/rfere'inf R is phenyl. 


7. A compound according to claim 
from the group consisting of hydrogen 1 
iso-propyl, -CH 2 CI, -CH 2 CH 2 CH 2 OH, an 


8. A c 


wherein R is selected 
ethyl, ethyl, n-butyl, 
-CH 2 OAc. 


V 


ompound according to claim ywlwein L and L 1 are 
independently selected from the group consWing of 
phosphine, sulfonated phosphine, phosphite, phospKrrTltgT 
phosphonire, arsine, stibine, ether, amine, amiqe, sulfoxide, 
carboxyl, nitresyl, pyridine, ancr thioether. 


20 


9. A compound according to claim 8, wherein L amd L 1 are 
phosphines independently selected from PR 3 R 4 R 5 wnerein R 3 is 
selected from the group consisting of secondary alky\ and 
cycloalkyl and wherein R 4 and R 5 are independently selected 
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from the group consisting of aryl, C|-C 10 primary alkyl, 
secondary alkyl, and cycrpalkyl. 

10. A compound accordingXto'claim 9, wherein L and L 1 are 
independently selected fw$m the group consisting of 
P(cyclohexyl) 3 , -P(cy^lopentyl)^ and -P(isoprdJpyl) 3 . 


10 


11. A compound according to claijm 8, whgyqin L and L 1 are 
both -P(phen / yl) 3 . 


12. A compound according to claim 8\wh< 
the same. 


ein L and L 1 are 


15 


20 


13. A compound according to claim J, wWerqin X and X 1 are 
independently selected from the gr^up consf^tingi of halogen, 
hydrogen; C^C^alkyl, aryl, Cy^ Q alkoxide, d^lds^ide, C 3 -C 20 
alkyldiketonate, arykltketowate, carboxylate, aryt^rX-- 

C 20 alkylsulfonate, C^C 20 alkylthio, CVC^o alkylsUJfonyl, or C r 
C 20 alkylsulfinyl; each optionally substituted with <A,-C 5 alkyl, 
halogen, C^Cg alkoxy or with a phenyl group optiorrally 
substituted with halogen, C r C 5 alkyl or C r C 5 alkoxy;\ 
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10 


15 


14. A compound according to claim 13, wherein X and X 1 are 
independently selected frormCI, Br, I, H; benzoate, C^Cg 
carboxylate, C^Cg alkyl, phenpxy^Cj^Csalkoxy, C^Cg 
alkylthio, aryl, or CVC 5 aUc^h sulfonate; each\ptionally 
substituted with^C^C 5 alkyl or a\phenyl group t^btionally 
substituted with halogen, C^Cg aJkyl or C^Cg alkpxU. 


15. A coi/ipound according to clainp 14, whereim X/and X 1 are 

t/nji Jf CI, 


independently selected from the group consist 


CF 3 C0 2 , 
(CF 3 )(CH 


CH 3 C0 2 , CFH 2 C0 2 , (CH 3 ) 3 CO\ (CF 3 ) 2 {(Ih£)CO, 
) 2 CO, PhO, MeO, EtO, tosyla\e, mesylate, and 


trifluororraethanesulfonate 


16. A comjoound according to claim 1£{ wherein X and X 1 
both CI. 



1 7. A compound o 


20 


M=C 


wherein: 
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M is selected from the^jroup consisting of Os and Ru; 
R 1 is hydrogen; 

R is a group selected fro^n JfcLfi-GCpijp consisting of 

(a) hydrogen; 

(b) C r C 4 alky) 

(c) phenyl:/ 

(d) 0,-0/ alkyl substituted v\\ith one or 
selected from the group consisting of Hblidlei hydroxy, 


K 


7 


and 0 2 -C 5 alkoxycarbonyl; anc 

(e) phenyl substituted with on^ or more gldiips selected 
fromlthe group consisting of C^Cg alkyj^ C^pg alkoxy, 
aminm, nitro, and halide; 

X and\X 1 are independently se\ec\$fd from any anionic 
ligand; and 

L and L 1 ^e independentlv/f)hosphiYtes of the formula 
PR 3 R 4 R 5 wherein R 3 i^SHt^cted from the grpup consisting of 
secondary alkyl and cycloalkyl and wherein\R 4 and R 5 are 
independently selected from aryl, C^-C^ 0 primary alkyl, 
secondary alkyl and cycloalkyl. 

18. A compound according to claim 17, where\n the 
substituted phenyl is para-substituted. 
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19. A compound according to claim 18, wherein R is phenyl 
or phenyl substituted with aWoup selected from the group 
consisting of chloride, bromid^, iodide, fluoride, -N0 2 , -NMe 2 , 
methoxy, and methyl. 


20. A compound/according to claim 19, wnterein R is phenyl. 


21. A coryfpound according to claim iy7, vjmf ein R is selected 
from the/group consisting of hydrogen, VnethWl, ethyl, n-butyl, 
iso-prqpyl, -CH 2 CI, -CH 2 CH 2 CH 2 OH, and -$j-l 2 0Ac 


22. /A compound according to claim 17, /wherein L and L 1 are 
inde^endantly selected from the group aonsisfl[ng of 
P(cyplohexyl) 3 , -P(cyclopentyl) 3 , and -Pyfisopro\^l) 3 . 


23. ^compound according to clainry 17, wherein 
both CL 


and 


24. A conrpound according toy$laim 17, wherein R is phenyl, 
M is Ru, X anchx^are both^f, and L and L 1 are the same and 
are selected from the group consisting of -P(cyclohexyl) 3 , 
P(cyclopentyl) 3 , and -P(isopropyl) 3 . 
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25. A compoun^of the formula 


10 


wherein: 


M is^selected from the group consisting/c 


\ 

R/ and R 10 are independently selected 


consisting of hydrogen, substituted or unsubstifljjed alkyl, and 
substituted or unsubstitutec^ aryl; 

X and X 1 are independently selected fr 
ligsjnd; and 


ro 


|Os and Ru; 
the group 


any anionic 


L and L 1 are independently selected/rom\any neutral 


ron donor. 


\ 


\ 


15 


20 


26. A\compound according to clainj/25, wherein the 
substituted alkyl includes one or ry(or\ functional groups 
selected from the group consisting of aryl, alcohol, thiol, 
ketone, aldehyH^ ester, etoer, amine, imine, amide, nitro, 
carboxylic acid, disulfide, carbonate, isocVanate, carbodiimide, 
carboalkoxy, and halogen. 
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10 


15 


27. A compound according to claim 25, wherein the 
substituted aryl include^ one or more functional groups 
selected from the group \copstSlTng oT^&ljcyl, aryl, alcohol, thiol, 
ketone, aldehyde, ester, ether, amine, imine, simide, nitro, 
carboxylic acid/disulfide, parbonate, isocya^ate, carbodiimide, 
carboalko^y, and halogen. 

compound accordingly claim 2bl //Nejrein R 9 and R 10 
idependently selected frqpn the grcpujp qfojhsisting of 

(a) hydrogen; 

(b) C r C 20 alkyl; 

(c) aryl; 

(d) C r C 20 alkyl substituted v&ith A group selected from 
the group consisting of halid;e\ary\alkoxy, and aryloxy; 
and 

(e) aryl substituted with/a group\selected from the 
iroup consisting of l^alide, alkyl, Sjiryl, alkoxy, and 

aryloxy. 


20 


29. A compound according to claim 25, \Vherein M is Ru, R 9 
and R 10 are hydrogen, X and X 1 are CI, and\L and L 1 are the 
same and are selected from the group consisting of - 
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P(cyclohexyl) 3 , -P(pyclopentyl) 3 , -P(isopropyl) 3 , and - 
P(phenyl) 3 . 


30. A process fop^JoWmerizing cyclic olefins comprising the 
step of cont^dting a cyiplic olefin with compound of the 
formula 


/ 


X'^IA R 


wh 


erein: 


M is selected from the g^oup/co^slipting of Os and Ru; 
R 1 is hydrogen; 

R is selected from the grdlk) consisting of hydrogen, 
substituted or unsubstituted/alkyl,\and substituted or 
unsubstituted aryl; 

X anb^Laj^tfidependently selected from any anionic 
ligand; and 

L and L 1 are independently selec\ed from any neutral 
electron donor. 
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31. A process for depolymerizing an unsaturated polymer 
comprising contacting an unsaturated polymer with a 
compound of the forr 


;m=c' 


in me presence of an acyclic olefin, 


M is selected from the 


A 


rein: 

isting of Os and Ru; 


group 

hydrogen; 

groui: 

substituted or unsubstitu 
unsubstituted aryl; 

X and X 1 are independently 
ligand; and 

L and L 1 are independent!^ selectecH-tQ m anyj tetffral 
electron donor. 


isisting of hydrogen, 
substituted or 


;elected from any anionic 



A process for synthesizing a cyclic olefin comprising the 
stejl of contacting a djene with\a compound of the formula 
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wherein: 


M is selected from the group consisting of Os and Ru; 


^ is hydrogen; 



off hydrogen, 


/ R is selected from th$ group consisting 
s/bstituted or unsubstituted\alkyl, and substifi/ted or 
/unsubstituted aryl; 

X and X 1 are independently select$c|/ 
ligand; and 

L and L 1 are independently selec/ed f\om any neutral 
electron donor. 


rom any anionic 



$3. A process for synthesizing >an\unsaturated polymer 
comprising the step of contacting a\diene with a compound of 
the formula 


wherein: 


M is selected from the group consisting of Os and Ru; 
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10 


15 


20 


R 1 is hydrogen; 

R is selected from the group consisting of hydrogen, 
substituted or unsupstituted alkyl, and substituted or 
unsubstituted aryl; 

X and X 1 are ifydep^rtfJently selected from any anionic 
ligand; and 

L and L 1 affe independently selected \rofc\ any neutral 
electron dondr. 

34. A process for synthesizing telechelic fctflymers by 


metatnesis polymerization comprising conj 


olefin 


with a compound of the formula 


icting a cyclic 


in the presence of an a,w-d\funcpqna\ olefin, wherein: 

As selected from the/group\consisting of Os and Ru; 
R 1 isshydrogen; 

R is selected from the group consisting of hydrogen, 
substituted or unsubstituted alkyl, and Substituted or 
unsubstituted aryl; 
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X and X 1 are independently selected from any anionic 
ligand; and 

L and L 1 are indep^ud^nTty^s^lected from any neutral 
electron donor. 


10 


15 


20 


35. A process for synthesizing olefins b 
composing contacting an ac\yclic olefin vvflith 

the formula 

/ 


metathesis 

compound of 


wherein: 

M is selected from the gro^p consisting of Os and Ru; 
R 1 is hydrogen; 


is selected from th^/group consisting of 

I, a\c 


>gen f 


substituted or unsubstiti^ted alkyl, afyd substituted or 
unsubstitutei 

X and X 1 are independently selected from any anionic 
ligand; and 

L and L 1 are independently selected from any neutral 
electron donor. 
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36. A process for synthesizing olefins by cross metathesis 
comprising contacting a firjjst acyclic olefin with a compound 
of the formula 


10 


15 


in the presence of a second {acyclic olqfi/ 
whereir 

fM is selected from thejgroup cojfi^isting of Os and Ru; 
R 1 is hydrogen; 

R is selected from the gloup ct 
substituted or unsubstituted allfyl, >anq 
unsupstituted aryl; 

iX and X 1 are independery% selected frb^ri any anionic 
ligandAand 

L Vid L 1 are independently ^elected from any neutral 
electron dohm. 


sitting of hydrogen, 
bstituted or 
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/ 

A process for synthesizing a compound of the formula 

L 1 

comprising the step of contacting a compound of the formula 
(XX^LnUjp with a diazo compound of the formula RC(N 2 )R\ 
wherein: 

M is selected from the group consisting of Os and Ru; 

R and R 1 are independently selected from the group 
consisting of hydrogen, substituted or unsubstituted alkyl, and 
substituted or unsubstituted aryl; 

X and X 1 are independently selected from any anionic 

ligand; 

L and L 1 are independently selected from any neutral 
electron donor; 

n and m are independently 0-3, provided n + m = 3; and 
p is an integer greater than 0. 

38. A process according to claim 36, wherein R 1 is hydrogen. 
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A process for synthesizing a compound of the formula 


comprising the step of contacting a compound of the formula 


wherein: 

M is selected from the group consisting of Os and Ru; 
R 1 is hydrogen; 

R is selected from the group consisting of hydrogen, 
substituted or unsubstituted alkyl, and substituted or 
unsubstituted aryl; 

R 11 and R 12 are independently selected from the group 
consisting of hydrogen, substituted or unsubstituted alkyl, and 
substituted or unsubstituted aryl; 




with an olefin of the formula 
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X and X 1 are independently selected from any anionic 
ligand; and 

L and L 1 are independently selected from any neutral 
electron donor}. 


10 


15 


20 


/ 

40. A process for synthesizing a compound of the formula 


jM=k; 

0 \ rk° 


risi^ic 


comprising the step of contacting a/cpmp^/id of the formula 

fqfr/iula R 9 CCR 10 , 

wherein: 


M is selected from the groijip/c^^isting of Os and Ru; 
R 9 and R 10 are independfentM/^eleeted from the group 


\ 


consisting of hydrogen, substituted or unsybstitued alkyl, and 
substituted or unsubstituted afryl; 


X and X 1 are independently selected from any anionic 
ligand^and 

L and L 1 are independent!^ selected from any neutral 
electron donor; 

n and m are independently |p-3, provided n + m = 3; and 
p is an integer greater than 
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41 . A process for synthesizing a compound of the formula 


10 


15 


20 


comprising the^tep of contacting a compound of the formula 



M is selected from thje group\ consisting of Os and Ru; 
R 1 is hydrogen; 
R is selected p 
s u bs t i t u t^d"t>r*ljns u bs t i 
unsubstituted aryl; 

R 9 and R 10 are independently selected from the group 
consisting of hydrogen, substituted or unsubstitued alkyl, and 
substituted or unsubstituted aryl; 


oup consisting of hydrogen, 
I, and substituted or 
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X and X 1 are indepefidenply selected from any anionic 
ligand; and 

L and L 1 are /independent!^ fleeted from any neutral 
electron donor. 


A process for synthesizing a compound of the formula 


* L R 


10 comprising the step of contacting a compound of the formula 

(XX^I^lJjp with a diazo compound of the formula RC(N 2 )R 1 
in the presence of a neutral electron donor of the formula L 2 , 
wherein: 

M is selected from the group consisting of Os and Ru; 
15 R and R 1 are independently selected from the group 

consisting of hydrogen, substituted or unsubstituted alkyl, and 
substituted or unsubstituted aryl; 

X and X 1 are independently selected from any anionic 

ligand; 

20 L, L\ and L 2 are independently selected from any 

neutral electron donor; 

n and m are independently 0-3, provided n + m = 3; and 

- 88 - 


ns 


Docket No. CTCH-1620 

p is an integer greater than O. 
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